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Zentall and Singer (2007) challenge our conclusion that the work-ethic effect reported by Clement,
Feltus, Kaiser, and Zentall (2000) may have been a Type I error by arguing that (a) the effect has been
extensively replicated and (b) the amount of overtraining our pigeons received may not have been
sufficient to produce it. We believe that our conclusion is warranted because (a) the original effect has
not been replicated despite multiple attempts to do so and (b) the statement that more extended
overtraining may be needed itself suggests that the original effect is not reliable.
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Vasconcelos, Urcuioli, and Lionello-DeNolf
(2007) report six experiments that attempted,
unsuccessfully, to replicate the ‘‘work ethic’’
effect in pigeons reported by Clement, Feltus,
Kaiser, and Zentall (2000). Experiments 1–5
closely modeled the Clement et al. methodol-
ogy, whereas Experiment 6 followed a some-
what different design in order to obtain an
independent index of the differential aversive-
ness of low- versus high-effort trials. All
experiments returned the same pattern of
null findings: On probe-trial preference tests,
pigeons were, on average, indifferent between
the S+ stimuli that followed high and low
effort and, for the most part, between the two
corresponding S– stimuli. Given these results,
we concluded that ‘‘…the seminal demonstra-
tion of the work-ethic effect in pigeons
(Clement et al., 2000) is not a reliable
finding’’ (p. 396, italics added) or, as we put
it in our introduction, ‘‘…our null findings
…underscore…the possibility that the original
findings may have been a Type I error…’’ (p.
383, italics added).

Zentall and Singer (2007) argue that our
conclusion is not warranted because (a) the
within-trial contrast effect has been extensively
replicated and (b) the amount of overtraining
used in our experiments was insufficient (i.e.,

had our pigeons been given sufficient over-
training, they would likely have exhibited
preferences of the sort reported by Clement
et al., 2000). We feel that the first rejoinder
confuses the process of statistical decision-
making with theoretical evaluation and that
the second raises new issues that can only be
settled by future research.

IS THE WORK-ETHIC EFFECT RELIABLE?

It is important not to confuse the work-ethic
effect described by Clement et al. (2000) with
the proposed explanation of it, within-trial
contrast. Zentall and Singer (2007) appear to
treat these two things interchangeably (see, for
example, their Table 1). Our position is that
for the purposes of statistical evaluation and
decision-making, the work-ethic effect and
within-trial contrast are not synonymous and
should be kept separate because they pertain
to two different domains of inquiry. The
former term was coined to describe the
observed preferences that the Clement et al.
(2000) pigeons exhibited for a stimulus ob-
tained following 20 pecks over a stimulus
obtained following a single peck. Within-trial
contrast, however, is a theoretical process
hypothesized to underlie the work-ethic effect
(cf. Zentall, Clement, Friedrich, & DiGian,
2006) as well as observable preferences follow-
ing other experimental manipulations. In
short, the former labels a particular empirical
finding, whereas the latter refers to a proposed
mechanism that could produce such a finding.
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The concept of a Type I error does not have
any meaning in the domain of theoretical
proposals. Rather, the concept is meaningful
only for empirical findings on which statistical
decisions are based (see Bower & Mayer, 1989;
Bulevich, Roediger, Balota, & Butler, 2006;
Fernandez & Glenberg, 1985 for similar
examples in the human memory literature).
Hence, we were careful not to question
whether or not within-trial contrast is a real
and influential psychological process. Our
concern was the reliability of the particular
behavioral effect reported by Clement et al.
(2000)—in other words, with direct (or sys-
tematic) replication rather than with concep-
tual replication.

In their Table 1, Zentall and Singer (2007)
list many experiments in support of within-trial
contrast. But most of these involve conceptual
replications of the original (Clement et al.,
2000) findings from which the idea of within-
trial contrast emerged. We disagree, then, with
the implication that attributing the original
findings to chance (random) factors can be
justified only with 250 null-effect experiments
of the sort listed in that table. By this
argument, attributing a significant effect fol-
lowing a particular contextual manipulation
(e.g., Smith, 1979) to chance is justifiable only
if there are many hundreds (thousands?) of
other ineffective retrieval cue manipulations.

To our knowledge, only our series of experi-
ments and Klein and Zentall (2002) attempted
a direct or systematic replication of Clement et
al. (2000). Our paper involved six separate
experiments in which there were a total of 12
groups/conditions that were used to detect
a possible work-ethic effect. None did. Count-
ing Klein and Zentall’s unpublished failure-to-
replicate plus one additional assessment run in
our lab that we did not report (but returned the
same result), the count stands as one demon-
stration of the work-ethic phenomenon in
pigeons and 14 null findings. Although some
might view this as insufficient to attribute the
original findings to chance, we feel that this
conclusion is more parsimonious than attribut-
ing 14 failed replications to Type II errors.

WAS THE AMOUNT OF
OVERTRAINING INSUFFICIENT?

Zentall and Singer (2007) argue that the
amount of overtraining used in our experi-

ments may not have been sufficient to observe
the effect and suggest that when sufficient
overtraining is provided a reliable effect can be
found. With an operational definition of
‘‘sufficient’’ stated in advance, this is testable,
and it is entirely possible that a preference
would be apparent with more sessions of
overtraining. Determining what parameters
are necessary to reliably produce a phenome-
non is important for empirical and theoretical
development. At this stage, however, it remains
an open question whether the work-ethic
effect in pigeons is a real phenomenon. If it
is, then knowing the conditions under which it
appears and those under which it does not will
benefit our eventual understanding of the
underlying psychological processes. If it is not,
then that information, too, is important in the
context of preferences arising from ostensibly
related manipulations for similar reasons.

If, as Zentall and Singer (2007) argue, the
lower limit to observe the effect is about 20
overtraining sessions and ‘‘…at that level the
reliability of the effect is questionable’’ (p.
402), then it appears we are in agreement. In
other words, if the argument is that under the
particular training conditions used by Clement
et al. (2000) researchers will obtain a statisti-
cally significant work-ethic effect only once in
every 20 or so attempts, that, to us, means that
such a result, when obtained, is probably due
to random factors.

CONCLUSIONS

Replication is one of the most important
self-corrective mechanisms in science. Effects
caused by random factors periodically will
appear in the literature and, as scientists, we
are susceptible to their influence just as we are
for true effects. Careful replication can help us
make that important distinction and clarify
what variable or combination of variables
produces reliable behavioral effects. Naturally,
failures to replicate should be carefully scruti-
nized for procedural integrity, measurement
sensitivity, statistical power, and the like. We
believe our experiments meet these criteria,
and Zentall and Singer (2007) seem to agree.
We contend that the work-ethic effect in
pigeons is not reliable under the conditions
originally reported. What conditions, if any,
will generate this effect in pigeons will be
decided by future experiments.
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